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PHILIP MORRIS U. S. A. 

IN TE R- O F FIC E CORRESPONDENCE 
Richmond, Virginia 


To: R. P. Heretick Date: October 14,1992 

From: S. Tafur 

Subject: Paper Development Weekly Summary 
Wood Pulp Paper 

GC-MS results for the pyrolysis of wood and flax papers were analyzed for two particular 
mass fragments that are characteristic of xylan and lignin pyrolysis products. The wood 
paper yielded a much larger peak for the xylan product than the flax paper, as expected from 
the hemicellulose compositions of the pulps. 

Cigarette Paper Specifications Study 

Machinability trials were run at the Manufacturing Center using Kimberly-Clark cigarette 
papers ranging in tensile strength from about 0.05 to 0.13 kg/mm width. Three bobbins each 
of seven different types of paper were scheduled to be run on a Protos maker at 10,000 
cigarettes per minute. As expected, some difficulty was encountered in running the papers 
of lower tensile strengths (.05 to .06 kg/mm). One box of 4,000 cigarettes was obtained' for 
each successfully run bobbin for quality inspections. Samples of paper from each' bobbin 
will be evaluated for tensile strength, elongation, chalk content, porosity, basis weight, 
and citrate level. Further evaluation of the results is in progress. 

Reduced Sidestream 

Cigarettes were made in Semiworks with a series of U. Maine papers made with different types 
of calcium carbonate with selected sizings and several KC calcium carbonate papers. Samples 
have been submitted to CTSD for analytical smoking and sidestream visibility testing is in 
progress. Subjective comparisons among the various calcium carbonates and between 
comparable U. Maine and KC papers are also in progress. 

Kimberly-Clark low porosity, calcium carbonate base papers [grade 003-V2 (45 g/m 2 ) and grade 
078 (40 g/m 1 )] were sized with a series of monopotassium phosphate (MKP) and acid 
combinations to produce reduced pH solutions. These papers were designed as potential 
candidates for increased sidestream reduction over current papers being used on low 
sidestream models. Cigarettes were made in Semiworks, including one model with a high ET 
content in the filler. They will be submitted to CTSD for analytical smoking and sidestream 
visibility testing and subjective evaluations will be conducted. 
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PHILIP MORRIS U. S. A. 

IN T E R - O F FIC E CORRESPONDENCE 
Richmond, Virginia 


To: R.P. Heretick Date: October 21,1992 

From: S. Tafur 

Subject: Paper Development Weekly Summary 
Wood Pulp Paper 

The GC-MS spectra obtained from the pyrolysis of wood and flax papers were examined for 
levels of products obtained from the pyrolysis of lignin. One peak that was several times 
larger for the wood paper than for the flax paper was identified as S0 2 . Samples of the 
wood and flax papers are being analyzed for levels of sulfur, chlorine, and nitrogen. 

Cigarettes made with the wood and flax papers will be tested for levels of sulfur-containing 
components in mainstream smoke utilizing methodologies with sulfur-specific detectors. 

Papers consisting of blends of flax and wood have been requested from our paper suppliers 
forevaluation on cigarettes. Several samples ranging from 25% to 60% flax are being 
submitted by Kimberly-Clark and Ecusta. 

Cigarette Paper Specifications Studies 

A meeting was held with representatives from Purchasing, Quality Engineering, Technical 
Services and R&D to review recent results from the trial run of Kimberly-Clark paper in Bay 
1 and smoke results with high chalk paper from DeMauduit. No problems were encountered in 
running the the K-C paper, however, the paper was analyzed as having higher than expected 
chalk levels. 

A test conducted at the Manufacturing Center to determine differences between Ecusta and 
Kimberly-Clark papers for machinability and quality has been completed, and the results have 
been reported. Considerable cost savings might be realized in the reduction of freight 
costs and in expanding the fast-flow program by using more Kimberly-Clark cigarette paper at 
the Manufacturing Center. 

During the month of August, Kimberly-Clark paper was run on two rows in Bay I. Data 
collected during the test period were compared to data collected during the July control 
period, when Ecusta paper was being run in Bay 1. There were no significant differences 
between the two vendors for edge tear, tensile, or porosity. Calcium carbonate levels 
averaged 27% for 10-703 paper and 33% for 10-705 paper. Defect rates for cigarettes made 
with the Kimberly-Clark paper were significantly lower than control cigarettes made with' 
Ecusta paper. Machine downtime for paper breaks was lower and less frequent for Kimberly- 
Clark paper than for Ecusta paper. Maker operators detected no difference between the 
Kimberly-Clark and the Ecusta paper in terms of how the papers ran. Kimberly-Clark paper 
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was equal to Ecusta paper for machinability and quality during this test and Bay 1 
management agreed that there are is no reason for Kimberly-Clark papers to be precluded from 
Bay 1. 

Reduced Sidestream 

Handsheets at a basis weight of 45 g/m l , containing a mixed filler of 20% Multifex calcium 
carbonate and 10% commercial hydroxyapatite (one form of calcium phosphate) and sized with 
varying levels of monopotassium phosphate, were found to give sidestream reductions of 30- 
38% with reasonable static bum times. Requests have been submitted to prepare handsheets 
with higher levels of hydroxyapatite for evaluation. 

Two papers of slightly different porosities and comparable calcium carbonate control papers 
were prepared this week at the University of Maine with the aqueous non-sol-gel material 
synthesized by the Chemical Research Division. The aqueous non-sol-gel material is a 
co-precipitated mixture of hydromagnesite and magnesium hydroxide. 

Single port sidestream visibility data were also generated in preparation for the University 
of Maine trials with the aqueous non-sol-gel filler. Paper handsheets with Albacar, 

Multifex MM, or Microna 3 calcium carbonates in combination with the aqueous non-sol-gel 
material were designed to achieve about 70% sidestream reduction. 

Banded Papers 

Preliminary evaluations were conducted on batches of bleached aspen wood pulp, eucalyptus 
wood pulp and fine cut cellulose fiber that had been subjected to steam-explosion treatment 
at Virginia Tech. Steam explosion thoroughly disintegrated the wood pulp sheets, but 
apparently did not cause appreciable defibrillation at 230 p.s.i. Also, it was seen that 
increasing residence time in the steam-explosion gun caused some discoloration. Additional 
evaluations of these samples will be conducted with a drainage tester more sensitive to 
subtle differences in fiber characteristics. It is anticipated that similar tests will be 
repeated at Virginia Tech following installation of an upgraded boiler capable of 
accommodating pressures in excess of 400 p.s.i. 

During the work at Virginia Tech it was learned that a U.S. tobacco company is commercially 
using steam explosion, presumably for the treatment of stems. Inquiries have been initiated 
to learn more about this matter. 

Support Activities 

The Fox Valley coater was tested with a different nozzle system and the pump from the pipe 
coater to apply ethanol on conventional paper. Tests for uniformity of application were 
conducted with solutions of CR2978 on regular and low sidestream papers. Samples from 
multiple places of the coating webs will be analyzed for both the new and old coater runs. 
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PHILIP MORRIS U. S. A. 

INTEROFFICE CORRESPONDENCE 
Richmond, Virginia 


To: 

R.P. Heretick 

Date: October 28,1992 

From: 

S. Tafur 


Subject: 

Paper Development Weekly Summary 



Wood Pulp Paper 

Samples of wood pulp and flax papers are being analyzed for levels of sulfur, chlorine, and 
nitrogen. Control samples were run by Analytical Research to select an ion chromatography 
column suitable for S and Cl analyses; analyses of the test samples are in progress. The 
results for nitrogen analyses show a higher level of N in the flax paper than in any of the 
three wood pulp papers (a hardwood, a softwood, and a hardwood/softwood blend). 

Reduced Sidestream 

Sidestream visibility analyses were completed on a series of cigarettes made with U. Maine 
papers produced with different types of calcium carbonate and several KC Multifex MM calcium 
carbonate papers. Visibility reductions for papers with combination sizings of potassium 
citrate or succinate and MKP are about 50%. Substantial differences in 8-port static bum 
times are noted among the various calcium carbonates to offer a potential option for 
increased puff count Subjective evaluation of comparable Multifex MM calcium carbonate 
papers made at the U. Maine or by Kimberly-Clark showed no preference for either paper with 
monopotassium phosphate as the additive. Higher reduction (55%) was achieved with a 
Multifex MM chalk paper of lower permeability (4 Coresta before sizing). 

Handsheets prepared with two different types of fibrous calcium sulfate (U.S. Gypsum grades 
A-30 and H-45), each at 5 Coresta and sized with monopotassium phosphate, were submitted for 
preparation of handmade cigarettes. These handmade cigarettes will be used to evaluate 
sidestream visibility and ash characteristics. 

Banded Papers 

Analyses of propyl paraben as an indicator for Avicel were completed on samples of Grade 
137-1 cigarette paper printed with three levels of Avicel in 6.5mm bands at target levels of 
6.2%, 4.7%, and 3.0%. Each bobbin was sampled at the outside of the bobbin and at 50,400, 
800,1200,1600, and 2100 meters to determine variation of application level within bobbins. 
Avicel levels at the outside of the bobbins measured 6.3%, 4.1%, and 3.0%, respectively. 
Samples from the bobbin with a 6.2% target in the bands averaged 5.4% with the 50-meter 
sample being low (3.5%) and the next three being somewhat low at about 53%. Samples from 
the 4.7% target bobbin were very consistent, averaging 4.4%, as were the variability samples 
from the bobbin with a 3.0% target (averaging 2.8%)i Larger sheets have also been received 
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For both cigarette sets, the statistics agreed very well among all three data sets. The 
unit in CTSD has previously been used for selections of all the specification study 
cigarettes. 

A 1 % solution of CR-2978 in ethanol was applied to nonporous paper of conventional weight 
for Cigarette Development. The coating work was done on the old pipe coater pending 
analytical results from coating uniformity trials on the Fox Valley coater. 
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for testing of variability in the bands across the web. Within-band permeability 
measurements are also in progress. 

Laboratory procedures are under development for the evaluation of banded cigarette wrappers. 
Methods are under development for the determination of the paper permeability within the 
region of the band. Other methods will be developed for determining basis weight and 
uniformity within the banded region using the Ambertec Formation Tester scheduled to arrive 
next month. A method was also developed by the Analytical Research Division to determine 
the level of carboxymethylcellulose (CMC) in the powdered Avicel Cl-611. 

Sample sheets of banded papers were provided by Kimberly-Clark which showed significant 
improvement over previous papers in terms of wrinkling. The printed papers were moistened 
and re-dried to remove the wrinkles. There was no distortion or spreading of the bands. 

Propyl paraben tracer analyses will be obtained for both banded and unbanded regions.. 
Within-band permeability measurements are also in progress. 

Cast Leaf 

The potential of the steam-explosion gun at Virginia Tech to be used for the processing of 
tobacco materials was discussed with members of the Cast Leaf project. Work conducted 
previously at PM suggested that steam-explosion might be capable of releasing natural 
tobacco binder in a cost effective manner. It appears that the facility at Virginia Tech 
may be more appropriate and less cosdy for conducting a large scale cast leaf study than a 
pilot plant that had been tentatively scheduled at the Herty Corporation. 

Ti pping Papers 

A meeting was held with representatives of Purchasing, Hermetite, and Thiele-Engdahl, our 
cork ink supplier, to finalize ink weight specifications for cork-on-white tippings printed 
with low silicate inks. The initial cork ink weight target had been set at 3.6 g/m 2 in the 
cork zone for the low silicate inks, substantially lower than the 5.1 g/m 2 target for some 
of our tippings with the previous inks. Based on several months of successful operating 
performance, the cork ink weight specification has been adjusted downward to 3.4 g/m 2 for 
the low silicate inks. 

Thiele-Engdahl discussed a new ink formula which is intended to address several PM concerns 
about the ink plasticizer, surface friction, and pigment cost. Purchasing Technical 
Services has submitted the proposed ink formulation to Materials Evaluation for review. 

Su pport Activities 

The automatic rod weight classifier recently transferred to Cigarette Technology was 
compared to an identical unit in CTSD. Two sets of cigarettes with very different weights 
were each run on our instrument and on the one in CTSD, and then again on our instrument. 
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PHILIP MORRIS U. S. A. 

INTER-OFFICE CORRESPONDENCE 
Richmond, Virginia 


To: R.P. Heretiek Date: October 28,1992 

From: S. Tafur 

Subject: Paper Development Weekly Summary 


Wood Pulp Paper 

Samples of wood pulp and flax papers are being analyzed for levels of sulfur, chlorine, and 
nitrogen. Control samples were run by Analytical Research to select an ion chromatography 
column suitable for S and Cl analyses; analyses of the test samples are in progress. The 
results for nitrogen analyses show a higher level of N in the flax paper than in any of the ^ 
three wood pulp papers (a hardwood, a softwood, and a hardwood/softwood blend). 


Reduced Sidestream 

Sidestream visibility analyses were completed on a series of cigarettes made with U. Maine 
papers produced with different types of calcium carbonate and several KC Multifex MM calcium 
carbonate papers. Visibility reductions for papers with combination sizings of potassium 
citrate or succinate and MKP are about 50%. Substantial differences in 8-port static bum' 
times are noted among the various calcium carbonates to offer a potential option for 
increased puff count. Subjective evaluation of comparable Multifex MM calcium carbonate 
papers made at the U. Maine or by Kimberly-Clark showed no preference for either paper with 
monopotassium phosphate as the additive. Higher reduction (55%) was achieved with a 
Multifex MM chalk paper of lower permeability (4 Coresta before sizing). 


Handsheets prepared with two different types of fibrous calcium sulfate (U.S. Gypsum grades 
A-30 and H-45), each at 5 Coresta and sized with monopotassium phosphate, were submitted for 
preparation of handmade cigarettes. These handmade cigarettes will be used to evaluate 
sidestream visibility and ash characteristics. 


Banded Papers 

Analyses of propyl paraben as an indicator for Avicel were completed on samples of Grade 
137-1 cigarette paper printed with three levels of Avicel in 6.5mm bands at target levels of 
6.2%, 4.7%, and 3.0%. Each bobbin was sampled at the outside of the bobbin and at 50,400, 
800,1200,1600, and 2100 meters to determine variation of application level within bobbins. 
Avicel levels at the outside of the bobbins measured 6.3%, 4.1%, and 3.0%i respectively. 
Samples from the bobbin with a 6.2% target in the bands averaged 5.4% with the 50-meter 
sample being low (3.5%) and the next three being somewhat low at about 5.3%. Samples from 
the 4.7% target bobbin were very consistent, averaging 4.4%, as were the variability samples 
from the bobbin with a 3.0% target (averaging 2.8%). Larger sheets have also been received 
for testing of variability in the bands across the web. 9V - 6 
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Cast Leaf 

The potential of the steam-explosion gun at Virginia Tech to be used for the processing of 
tobacco materials was discussed with members of the Cast Leaf project Work conducted 
previously at PM suggested that steam-explosion might be capable of releasing natural 
tobacco binder in a cost effective manner. It appears that the facility at Virginia Tech cry-tcu^-t^) 
may be more appropriate and less costly for conducting a large scale cast leaf study than a 
pilot plant that had been tentatively scheduled at the Herty Corporation. 
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Ti pping Papers 

A meeting was held with representatives of Purchasing, Hermetite, and Thiele-Engdahl, our 
cork ink supplier, to finalize ink weight specifications for cork-on-white tippings printed 
with low silicate inks. The initial cork ink weight target had been set at 3.6 g/m 1 in the 
cork zone for the low silicate inks, substantially lower than the 5.1 g/m l target for some 
of our tippings with the previous inks. Based on several months of successful operating 
performance, the cork ink weight specification has been adjusted downward to 3.4 g/m 1 for 
the low silicate inks. 
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Thiele-Engdahl discussed a new ink formula which is intended to address several PM concerns 
about the ink plasticizer, surface friction, and pigment cost. Purchasing Technical 
Services has submitted the proposed ink formulation to Materials Evaluation for review. 

Support Activities 

The automatic rod weight classifier recently transfered to Cigarette Technology was compared 
to an identical unit in CTSD. Two sets of cigarettes with very different weights were each 
run on our instrument and on the one in CTSD, and then again on our instrument. For both 
cigarette sets, the statistics agreed very well among all three data sets. The unit in CTSD 
has previously been used for selections of all the specification study cigarettes. 

A 1% solution of CR-2978 in ethanol was applied to nonporous paper of conventional weight 
for Cigarette Development The coating work was done on the old pipe coater pending 
analytical results from coating uniformity trials on the Fox Valley coater. 
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PHILIP MORRIS U. S. A. 

INTER-OFFICE CORRESPONDENCE 
Richmond, Virginia 


To: Dr. K. S. Houghton Date: October 14,1992 

From: Sherry Baldwin 

Subject: Paper Technology Update for the Weeks of September 7 through October 5 
Wood Pulp Papers 

Analytical data from the pyrolysis of wood pulps and papers were reviewed with 
representatives of National Renewable Energy Laboratories. Based on prior experience in the 
pyrolysis of various biomass components. Dr. Robert Evans identified mass spectral peaks 
associated with the pyrolysis of xylans and lignins for further evaluation by Philip Morris 
workers. The mass spectral data generated to date comparing flax and wood pulp papers were 
reassessed to determine whether or not the differences observed are related to the pyrolytic 
products of these key components. Chemical analyses performed earlier on a variety of 
hardwood and softwood pulps and on flax pulps showed differences in the amount of xylans 
present in the wood pulps versus flax pulp. GC-MS results for the pyrolysis of wood and 
flax papers were analyzed for two particular mass fragments that are characteristic of xylan 
and lignin pyrolysis products. The wood paper yielded a much larger peak for the xylan 
product than the flax paper, as expected from the hemicellulose compositions of the pulps. 
Chemical analysis of wood pulp and flax pulp papers are in progress at the University of 
Maine. 


Initial pyrolysis GC-mass spectral results of flax and wood pulp papers also 
indicate the presence of sulfur compounds in the pyrolyzate of wood pulp papers. These 
compounds were not detected in the pyrolyzate of flax papers. These compounds appear to 
arise from sulfonated lignin compounds present in the wood pulp. While this information is 
preliminary, these data indicate the need to investigate sulfur-free pulping processes. The 
first pulp samples have been prepared at the University of Maine by the soda-anthraquinone 
and soda-oxygen pulping processes. After subjecting these samples to a chlorine dioxide 
bleaching sequence, they will be shipped to Philip Morris for analysis. 

The performance of wood pulp papers at Cabarrus has been monitored for the last 
three months. Because Kimberly-Clark uses only one source of softwood (that produced by K- 
C’s Terrace Bay Mill), the evaluation of Kimberly-Clark’s wood pulp papers on Cabarrus’ J 
row was recommended as a follow-up study after earlier complaints about machining problems. 
Although the earlier problems were related to blend rather than paper, further investigation 
into the recurring factory complaints about wood pulp papers seemed warranted. As reported 
by Cabarrus QA personnel, the K-C wood pulp papers ran better than the Ecusta papers. 
Ecusta, however, after evaluating process monitoring data at the request of PM, made some 
process changes which appear to have improved the performance of their wood pulp papers. 
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Ecusta has indicated that the changes made were relatively minor. The performance of wood 
pulp papers in our factories will continue to be monitored. 

Two experimental wood pulp papers were made in a mill trial at Kimberly-Clark in 
late August One sheet contains 100% hardwood as the fiber component; the other sheet, 100% 
softwood. Both papers were made with 30% calcium carbonate filler. Cigarettes were made 
for analytical and subjective smoking evaluations against flax and standard wood pulp paper 
controls. Descriptive Panel evaluations were completed for three Marlboro KS models to 
assess a 100% hardwood and a 100% softwood paper relative to the flax control paper. Both 
wood pulp models received negative attribute ratings relative to the flax control model. In 
a comparison of the two wood pulp models, no preference was found for either the hardwood or 
the softwood model. 

Cigarette Paper Specifications 

Analytical evaluation was completed on samples of DeMauduit 10-705-A cigarette paper 
made to targets of 26% and 30% chalk. The papers were analyzed to contain 25.9% and 28.9% 
chalk, respectively. Marlboro KS cigarettes made with these papers were selected for 
weight, ventilation, and RTB and smoked analytically in CTSD and QA. In both cases, 
cigarettes with the higher chalk paper delivered 0.5mg less tar and had a slightly lower 
puff count average than cigarettes with lower chalk paper. The impact of calcium carbonate 
on tar delivery for full flavor brands seems to be well established. The standard' deviation 
was smaller for the selected cigarettes at the 30% chalk level (.42 versus .60 at 26% 
chalk). This observation was made in earlier evaluations as well, but those numbers are not 
significantly different from each other based on the small sample population. 

Machinability trials were run at the Manufacturing Center using Kimberly-Clark 
cigarette papers ranging in tensile strength from about 0.05 to 0.13 kg/mm width. Three 
bobbins each of seven different types of paper were scheduled to be run on a Protos maker at 
10,000 cigarettes per minute. As expected, some difficulty was encountered in running the 
papers of lower tensile strengths (.05 to .06 kg/mm). One box of 4,000 cigarettes was 
obtained for each successfully run bobbin for quality inspections. Samples of paper from 
each bobbin will be evaluated for tensile strength, elongation, chalk content, porosity, 
basis weight, and citrate level. Further evaluation of the results is in progress. 

A model relating the FTC tar delivery and puff count of full flavor, low tar, and 
ultra low tar cigarette designs to four paper parameters -- permeability, citrate level, 
calcium carbonate content, and basis weight -- was developed by the Applied Statistics 
group. The model will be used to develop paper specifications for a minimum number of 
papers to replace the six grades currently used. 
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Banded Papers 

Laboratory procedures are under development for the evaluation of banded cigarette | 
wrappers. Methods are under development for the determination of the paper permeability 
within the region of the band. Other methods will be developed for determining basis weight 
and uniformity within the banded region using the Ambertec Formation Tester scheduled to . 
arrive next month. Ou, rwJli^odP Ar^JUh'cJ) 

jQji&C&ssyv fo dUJvw-l/vL. ''£<4. dcthJboxQ C&ncJ '&*- 

For the measurement of within-band permeability, a modified Greiner instrument has 
been developed. A modified test clamp with a 4 mm by 16 mm test area was fabricated for the .vf ui'u^ 
Greiner instrument to facilitate measuring the permeability within coated bands. In an [ Cl~(d / / 
initial assessment of the new clamp, the time for 50 ml of air to flow through a coated band 
was found to be about ten times as long as for the uncoated paper. Calibration of the 
instrument is in progress with a range of paper permeabilities. The precision of the 
measurements is also being determined. 


Samples of cigarette paper printed with three levels of Avicel were submitted for 
analysis of propyl paraben to determine the uniformity of application level within bobbins. 
Avicel 1 was printed on Grade 137-1 cigarette paper in 6.5mm bands at levels of 6.2%, 4.7%, 
and 3.0%. Each bobbin was sampled at 50, 400, 800, 1200, 1600, and 2100 meters. Within- 
band permeability measurements will be obtained on these samples, as well, once the new 
method has been validated. 

Further analytical needs for banded papers were reviewed with the Analytical 
Research' Division. A series of paper samples with different base paper permeability and 
different application levels of Avicel were provided for initial evaluations. 

Based on the evaluation of cigarette prototypes prepared with banded papers with 
different application levels of Avicel, it appears that some control of the bum rate in the 
banded region can be achieved by varying the application level in the band. Only a limited 
number of prototypes have been prepared, so it should be noted that the process needs 
considerable refinement. The development work in this area is proceeding. 


Batches of bleached aspen wood pulp, eucalyptus wood pulp and fine cut cellulose 
fiber were subjected to steam-explosion treatment at Virginia Tech. The conditions used 
were 200° C, 230 p.s.i., and 2.5 minutes residence time. A batch of aspen was also 
processed at a longer resonance time. The suitability of these materials for use on the 
moving orifice device will be evaluated this week. For now residence time can be varied, 
but 230 p.s.i. is the maximum feasible boiler pressure for the steam-explosion gun: In the 
next several months an upgraded boiler will be installed at Virginia Tech which should 
accommodate pressures in excess of 400 p.s.i. 
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Reduced Sidestream 


Calcium Carbonate Papers 

Cigarettes were made in Semiworks with papers coated with potassium phosphate 
solutions buffered to a pH of 3. Cigarettes were also prepared from papers having a 
permeability of about four Coresta before coating and a 40 g/m 2 basis weight for the base 
sheet: The objective of these paper modifications is to improve sidestream reduction 
compared to those used for recent consumer research. 

Magnesium Carbonate Papers 

Aqueous non-sol-gel 

Papers will be produced at the Uhiversity of Maine next week utilizing the fifty 
pounds of aqueous non-sol-gel material prepared by the Chemical Research Division. The 
papers to be prepared will have a basis weight of 45 g/m? , a filler composition of 15% of 
the hydromagnesite/brucite co-precipitated material along with 15% Multifex MM as a co¬ 
filler. The target porosity of one sheet will be 5 Coresta units. That of the second sheet 
will be 8 Coresta units. Control papers made with Multifex mm chalk will also be prepared 
with matching porosities as well as basis weight and total filler loading. A procedure for 
determination of calcium and magnesium in paper utilizing a dual EDTA titration will be used 
to monitor the filler levels as the papers are prepared. 
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